ABSTRACT
Fibromyalgia (FM) is a chronic disease accompanied by widespread body pain, heightened tenderness in specific anatomical regions, fatigue, sleep disorders, and irritable bowel syndrome. 1 There are some studies that investigated handgrip strength in FM patients. [2] [3] [4] [5] [6] [7] Patients with FM generally have demonstrated low levels of handgrip strength. [2] [3] [4] [5] [6] On the other hand, FM patients were also shown to have similar handgrip strengths with healthy controls. 7 In addition, it has been demonstrated that handgrip strength can also be used to detect patients with FM and distinguish patients with moderate and severe FM. body mass index (BMI)-similar 23 female healthy volunteers from the hospital staff (mean age 35.3±9.2 years; range 26 to 46) were included. Patients with severe somatic and psychiatric disorders (cancer, severe coronary artery disease, schizophrenia, etc.) or other rheumatologic diseases were excluded. All participants provided their informed consents. The study protocol was approved by the local ethics committee.
The handgrip strengths of the dominant hands were determined as kilograms using a hand held dynamometer (Jamar ® dynamometer, Saehan Corporation, Masan, Korea), which has high validity and reliability coefficients. 9 For measurement, the participant sat on a chair, shoulder adducted and neutrally rotated, elbow flexed to 90 degrees, and forearm and wrist in neutral position. Three measurements were performed using the dynamometer and the highest value was noted. All subjects were evaluated by the same physiatrist.
Total myalgia score (TMS), which represented the severity of the clinical symptoms, was calculated by summing up total tender point count (TPC) and the tenderness score for each point, as determined on a 4-point scale (0= no tenderness, 1= mild tenderness, 2= moderate tenderness with grimace, 3= severe tenderness with flinch). A total of 18 points were evaluated and the maximum possible TMS was 54. 7 Digital palpation method was used to determine tender points. Quality of life in FM patients was determined by Turkish version of Fibromyalgia Impact Questionnaire (FIQ). 10 This scale measures 10 items, namely physical functioning, well-being, work missed, work difficulty, pain, fatigue, morning tiredness, stiffness, anxiety, and depression. Each item has a minimum score of 0 (no disability) and a maximum score of 10 (maximum disability). The maximum score is 100. Patients who had scores ≥70 were considered to have severe FM, while those with scores <70 were considered to have moderate FM. 2 
Statistical analysis
The data were analyzed by SPSS for Windows version 15.0 package program (SPSS Inc., Chicago, IL, USA). Mann-Whitney test was used to compare patient and control groups, and also subgroups of FM (moderate vs. severe). Spearman correlation analysis was performed to determine the relations of clinical variables. A p value ≤0.05 was considered as statistically significant.
RESULTS
Demographic and clinical characteristics of the subjects are presented in Table 1 . There were no differences between the groups regarding age, gender, weight, and BMI (all p>0.05). On the other hand, handgrip strength values of the patient group were significantly lower than those of the control group (p=0.011). TPC and TMS values were higher in the patient group than the control group (both p<0.001).
Mean FIQ score of FM patients was 69.7±5.9. A positive correlation was present only between handgrip strength and BMI values (r=0.510, r=0.037).
There were 14 patients in the moderate subgroup and 11 patients in the severe subgroup. BMI and TMS values of the patients in the severe 
DISCUSSION
In our study, handgrip strength values of the patients with FM were lower than those of the healthy controls. Although BMI and TMS values of patients with severe FM were higher than those of patients with moderate FM, we did not find any significant differences for handgrip strength values between these subgroups.
We did not detect any significant differences in handgrip strength values between patient subgroups. However, Aparicio et al. 2 reported that handgrip strength was a reliable tool both to determine patients with FM and discriminate patients with moderate and severe FM. A study on male FM patients showed worse handgrip strength in patients than the healthy controls, and it was also reported that handgrip strength was inversely proportional to severity of FM. 3 On the other hand, Panton et al. 7 found that handgrip strength values were similar in females without FM compared with females with FM. Ability to perform daily life activities might be adversely affected in FM patients due to moderate or severe pain, and this might result in decreased muscle strength. Similarly, characteristic fatigue and pain might affect handgrip strength performance negatively in those patients. 2 In our study, the reason for the absence of any difference in handgrip strength values in relation with the severity of FM might be related to differences of BMI in moderate and severe FM groups. We found that BMI was higher in severe subgroup, and there was a positive correlation between BMI and handgrip strength values, as shown in another study. 11 Furthermore, we did not find any correlation between handgrip strength and TPC or TMS in the patient group. Patients with severe FM had higher TMS and BMI values, and as BMI might affect the handgrip strength, this might indirectly have resulted in a lack of correlation between handgrip strength and TMS. Yılmaz et al. 12 divided their FM patients into three subgroups in relation with their BMI (normal, overweight, and obese) and a comparison of those three groups revealed that BMI yielded significant differences for TPC and FIQ scores. They stated that this difference was due to significantly higher FIQ scores and TPC in the obese group, and they emphasized that obesity might be a factor to increase severity of FM. Moreover, obese patients were reported to have poor quality of life and high sensitivity for pain. Likewise, Segura-Jiménez et al. 13 reported that total and central body fat were positively associated with pain, fatigue, and the FIQ total score. In accordance with those studies, in our study, TMS and BMI values were higher in severe FM patients when compared to moderate FM patients. Our findings suggest that BMI and TMS were correlated with FM severity rather than TPC.
We found higher TPC and TMS in FM patients than those of the controls. But there was no significant difference for TPC of FM patients according to the disease severity. Tender points that manifest upon digital palpation are a good diagnostic tool for FM. However, its usefulness in assessing FM severity is uncertain.
14 Indeed, Wolfe et al. 15 established that the severity of FM is independent from the TPC.
Reduced daily activities caused by widespread pain may have impact on the decreased grip In conclusion, we showed that handgrip strength decreased in patients with FM when compared to healthy controls. On the other hand, we did not find any correlation between severity of FM and handgrip strength. We found that FM severity was correlated with BMI and severity of myalgia. The relationship between BMI and FM severity should be investigated in further studies with larger patient groups.
